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Abstract.—Descriptions and illustrations of previously unknown pupae of Armigeres 
(Leicesteria) annulitarsis (Leicester), Ar. (L.) dentatus Barraud, Ar. (L.) dolichocephalus 
(Leicester), Ar. (L.) inchoatus Barraud, and the partially deseribed Ar. (L.) digitatus (Ed- 
wards) and Ar. (L.) magnus (Theobald) are presented. A key for their identification and 
the recently discovered Ar. (L.) omissus (Edwards) is included. 


Key Words: 


Thirteen species in the genus Armigeres 
Theobald are known from Nepal (Darsie 
and Pradhan 1990, Darsie et al. 1991, 
1992). Six are placed in the subgenus Ar- 
migeres Theobald and seven in the subge- 
nus Leicesteria Theobald. The pupae of two 
species adequately described in the subge- 
nus Armigeres are Ar. kesseli Ramalingam 
(1987) and Ar. theobaldi Barraud (Toma et 
al. 1994). I am describing here the pupae 
of six species in the subgenus Leicesteria, 
four species whose pupae were unknown, 
Armigeres annulitarsis (Leicester), Ar. den- 
tatus Barraud, Ar. dolichocephalus (Leices- 
ter), and Ar. inchoatus Barraud, and two 
species partially described by Delfinado 
(1966) and Baisas (1974), Ar. digitatus (Ed- 
wards) and Ar. magnus (Theobald). Re- 
cently a seventh species in this subgenus 
was discovered in our Nepal collection, Ar- 
migeres (Leicesteria) omissus (Edwards). 
Its pupa will be deseribed later; however, it 
is added to the key. 


METHODS AND MATERIALS 


Mosquito specimens used in this study 
were from several sources. The specimens 


mosquitoes, Culicidae, Armigeres, Leicesteria, pupae, Nepal 


from Nepal were collected during three 
field trips, results of which were reported 
by Darsie ct al. (1991, 1992, 1993, 1994, 
1996). Collection methods followed very 
closely those of Belkin et al. (1965). The 
majority of the collections were immatures 
from larval habitats, brought to the field 
laboratory. A proportion were reared indi- 
vidually to adult and the remainder mass 
reared, removing adults daily. The Nepal 
mosquito collection is stored at the Florida 
Medical Entomology Laboratory, Vero 
Beach, FL. The second source of material 
is from the U.S. Armed Forces Institute for 
Medical Sciences, Bangkok, Thailand. Rep- 
resentative collections made by its staff and 
employed in this study are deposited in the 
Walter Reed Biosystematies Unit, National 
Museum of Natural History, Smithsonian 
Institution, as were the specimens from the 
Institute for Medical Research, Malaysia. 
Nepal collection data is listed by district in 
upper case, locality, date, number and sex 
of the specimens, accompanying larval (Le) 
and/or pupal (Pe) exuviae, collection site, 
and in brackets, the collection number. Spe- 
cies confirmation was based on identifica- 
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Fig. 1. Pupa of Armigeres annuditarsis. A, Cephalothorax. B. Metanotum and abdomen. Abbreviations: BU 
= paddle buttress; CT = cephalothoray; GL = genital lobe. Mr = paddle midrib; Pa = paddle: T = respiratory 
trumpet. 
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Table |. Pupal chaetotaxy of Armigeres annulitarsis. 
Cephato- 
Seta thorax I II WW 
0 — — I 1 
l I 5-9(8.9) 1-10(2,3) we 
2 1-3(2)! — l I 
3 l l 1 ) 
4 J—3(2) 4+-8(?) 7-10(8) 1-2(2) 
5 3-8(4) l 1-3(2) 1-242 
6 1 1-4(1) l l 
F 1-2(2) 2—42) 2-53) 2-5(2) 
8 2-3(2) = 2-3(3) 2-503) 
9 ] ) i| l 
10 2—2) ~ 1-201) ] 
l1 l — l l 
12 ) -— — — 
14 -— — — l 


! Range followed in parentheses by the mode. 


tion of associated adults and/or larvae. In 
the descriptions “b` means branches. 


DESCRIPTIONS 


Armigeres (Leicesteria) annulitarsis 
(Leicester) 
(Fig. 1) 


Position and size of setae as figured, 
range and modal number of branches in Ta- 
ble 1. Cephalothorax: Seta 3-CT much 
stouter that 1-CT and 2.0 longer: 6-CT rath- 
er stout, pale tan, 7-CT about 1.6 longer 
than 6-CT, single or double; trumpet length 
0.43-0.5 mm long, index 2.3—2.5, pinna 
with small tragus. Abdomen: l-I] pedun- 
culate, sparsely aciculate, usually with 2-3b 
in outer 0.45—0.61; 3-I[f stout, very long, 5.5 
longer than 2-I]: I-III and 1-1V short, dou- 
ble or with 3, 4b; 1-V-VII at least 1.5 longer 
than 2-V-VII; 3-11] subequal to length of 
following tergum; 3-1V with 4 to 6b: 6-II- 
V stout, at least 0.7 length of following ter- 
gum, single: 6-V1J subequal in thickness to 
5-V, usually single; 9-VIL stout, aciculate, 
with 3-7b; 9-VIIE stout, aciculate, with 5- 
7b. Paddle: length 1.30—1.39, index 1.26— 
1.4, fringe on outer margin extending to 
near base, fringe length 0.19 mm. 
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Abdonunal Segments 


Iv Y vt Vil VIII 

1 l ] ] l 
2—4) 3-6(3) 2-5(4) 2-3(2) = 

l l l l l 
4-615) 2-3(2) 2—43) 2—42) = 
1-2(2) 5-7(6) }-3(2) 1-2(1) J—3(2) 

] ] 1—3(1,2) J-2(1) —- 

l l 1-31) 2—2) = 
1—2) 4-7(6) 2-5(3) 2-3(2) — 
1-3(2) 1—3(2) )-3(2) 4+-10(5) = 

l 1 3-7(4) 5-7(7) 

1—3(2) = 
y-2(1) = 


The description is based on the following 
specimens: Nepal, KASKI, Arghan, near 
Pokhara on the Prithvi Highway, VII-30-92, 
3 2 Pe. | 3 Pe. ex bamboo node [331]. 
Other specimens without accompanying 
immatures from Nepal are SUNSARI, 
Dharan, 6 2, ex light trap: JHAPA, Kan- 
chanburi, VII-30-91, 1 @, reared from 
pupa, ex bamboo stump [101]; OKAL- 
DUNGA, Runjjatar, [X-23-91, | 2. reared 
from pupa, ex bamboo stump [225]. 


Armigeres (Leicesteria) dentatus Barraud 
(Fig. 2) 


Positions and size of setae as figured; 
range and modal number of branches in Ta- 
ble 2. Cephalothorax: Seta 3-CT and 1-CT 
thin, very long, 1-CT about 1.4 length of 3- 
CT; 7-CT more than 2.4 length of 6-CT, 
usually double; trumpet length 0.47-0.57 
mm, index 2.4—3.1. Abdomen: 1-11 with 14- 
21b from near base; 3-I] extremely long, 
17.0 longer than 2-I]; 1-H with 8-16b; 1- 
IV with 8-14b; 1-V-VII at least 1.7 length 
of 2-V-VI], 3-II 1.4 length of following 
tergum; 6-II-V with thin branches, 0.2-0.4 
length of following tergum, single or with 
2-5b; 6-VI stouter than 5-V, usually double: 
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Fig. 2. Pupa of Armigeres dentatus. A, Cephalothorax. B, Metanotum and abdomen. For explanauon of 
abbreviations see Fig. 1. 
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Table 2. Pupal chaetotaxy of Armigeres dentatus. 
Cephalo 
Seta thorax I II Ui 
0 — — l | 
l 1-241)! 14-1917) 14-21?) 8—l6c11) 
2 1-2(2) | l | 
3 1—2(1) il TEZA) l- a 
4 2-7(2) 2—-5(5) 3-7(?) 1-2(2 
5 3-5(3) 12) 122) 3- ae 
6 l 2-6(3) INI 3-6(4) 
7 Su) 1-3(2) 2-4(2) 25 (2) 
8 2-5(4) = 1—3) 2-6(3) 
g 1—2(1) | l l 
10 4-7(6) — 1—3(1) 142) 
It 1(1) — 1-2(1) | 
12 1~3(2) = = vt 
14 1 = = == 


‘Ranges followed in parentheses by modes. 


9-VII with 4-8b; 9-VIII with 6-11b. Pad- 
dle: length 1.34-1.44 mm, index 2.4-3.1, 
fringe on ouler margin in apical 0.65, fringe 
length 0.10 mm. 

The description is based on the following 
specimens: Thailand, Chiang Mai Province, 
Doi Pa Car IV-9-64, 3 2 Le Pe, 2 d Le 
Pe, ex bamboo stump. Collections of adults 
of this species in Nepal were made in SUN- 
SARI, Dharan, 1X-84, 2 9, IX-85, 2 2, ex 
hight trap: JHAPA, Kanchanbari, VIH-2-91, 
4 @, resting in forest. 


Armigeres (Leicesteria) dolichocephalus 
(Leicester) 
(Eie 3) 

Position and size of setae as figured: 
range and modal number of branches in Ta- 
ble 3. Cephalothorax: Seta 1,3-CT with 
thin branches, single, rarely double; 7-CT 
abou! 2.0 length of 6-CT, double or triple, 
6-CT dark colored; trumpet length 0.58- 
0.65 mm, index 1.9-2.3. Abdomen: 1-1] 
slightly pedunculate, branched in outer 
0.88, with 24-36b; 3-I] stout, about 3.0 lon- 
ger than 2-11; 1-11] with 4-]11b; 1-1V with 
3-13b; 1-V subequal to 2-V, I-VI-VII 1.4 
longer than 2-VI-VII; 6-II-V 0.07-0.15 
length of following tergum; 6-V1 slouler 
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Abdominal Segments 


IV Vv VI VII VHI 

1 l l i] l 
8-1410) 5-8(7) 8S4) 1-52) — 

l 1 1-2(1) l == 
3-8(4) 1-241) 1-2¢1) 1-22) 1-301) 
f=2(2) 2-54) 2—3) 1-3) — 
1—21) 1—2(1) ]—2(2) 1-3(1) — 
IL-44) 2—3) 1-3(2) 2-564) — 
1-3(2) 3-5(4) 2-3(2) 2-32) 

3-54) 3-5414) 1—3) 3-6(3) 

i l 1 4-8(5) 6-11(6) 
2-3(2) 1-3(2) AD 1-2) = 
l1—2(1) l 1-2(1) 1-3(1) — 
2-3(2) 1-3(1) 3-44) a = 


l l 1 l l 


than 5-V, usually double; 9-VII with 2-6b; 
9-VITL with 2-5b. Paddle: with conspicuous 
lobe apically on outer half, strongly emar- 
ginate, length 1.64—1.73 mm, index 1.6- 
1.76, fringe on apical 0.5 of outer margin, 
fringe lengih 0.10 mm. 

The description was based on the follow- 
ing specimens: Malaysia, Institute for Med- 
ical Research, 1 2 Le Pe (No. 0875/13). | 
3 Le Pe (No. 0875/9), no locality given; 
Selangor, Ulu Langat, ER., 19707, 1 d Le 
Pe (No. 3552-10). The species is represent- 
ed in Nepal by adulis as follows: SUNSA- 
RI, Dharan, IX-X-84, 2 9, ex light trap: 
KASKI, Pokhara, VII-28-92, 1 2, ex rest- 
ing on bamboo; Arghan on Prithvi High- 
way, VII-31-92, 2 9. These records repre- 
sent the first collection of this species in the 
Indian subcontinent. 


Armigeres (Leicesteria) inchoatus Barraud 
(Fig. 4) 

Positions and size of setae as figured; 
range and modal number of branches in Ta- 
ble 4. Cephalothorax: Seta 1-CT about 1.6 
length of 3-CT, both with thin branches; 7- 
CT at least 2.5 length of 6-CT, usually dou- 
ble: trumpet length 0.43-0.52 mm, index 
1.7-2.3. Abdomen: Seta l-l stout, pedun- 


to 
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Fig. 3. Pupa of Armigeres dolichocephalus. A, Cephalothorax. B, Metanotum and abdomen. For explanation 
of abbreviations see Fig. 1. 
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Abdominal Segments 


IV vi VI VII Vin 

1 1 l 1 1 
3-13(?) ESU 22) 13 (24) = 

1 l 1 l = 
4-7(5) 2-43) 2 2-3(3) -— 
2-4(3) 3-515) 2-5(2) 2-3(2) 1-2(1) 

1 1 1 1-2(1) =e 
3-53(?) 1—41) 1—22) 3-4(3) = 
3-5(3) 3-8(?) 1-30?) 1—3(3) TE 
3—42) 2-513) 2-6(2) 3-6(4) = 
1-2(1) 1-2(1) l 1-6(2) 2-6(3) 
1-42) 1—2(2) 1-3(1) 1-21) = 


Table 3. Pupal chaetotaxy of Armigeres dolichocephalus. 
Cephalo- 
Seta thorax I Il ul 
0 — — l 1 
1 l 15-20(15) 243627) = 4-114) 
2 2-4(2)' l l 1 
3 1-2(1) 1 l 1-3(1) 
4 3 4-6(6) 4-7(4) 1-3(2) 
5 4-6(?) 1-2(1) 2=-3(2) 3-5(3) 
6 l 1-3(?) 2-6(4) 2-5(3) 
7 2-3(2) 1-2(2) 2-4(3) 3~—6(3) 
8 2—43) — = 2—4?) 
9 i 1 l 1 
10 4-54) — 1-3(1) 2-3(2) 
1! 1 — 1—41) l 
12 1-2(1) = ae = 
14 = — — l 


! Range followed in parentheses by mode. 


culate, brush-like, with 6-l6b on outer 
0.10-0.25; 3-H about 12.0 longer than 2-H; 
1-11] with 4-6b, 1-IV with 2-6b; 1-V-V11 at 
least 2.0 length of 2-V-VII; 3-H subequal 
to length of following tergum; 6-II-V with 
thin branches, 0.18—0.28 length of follow- 
ing tergum, single or double; 6-VI about as 
stout as 5-V, single; 9-V11 stout, with 2-5b; 
9-VIH stout, with 4-8b. Paddle: length 
1.29-1.65 mm, index 1.48-2.0, fringe on 
apical 0.6 of outer margin, fringe length 
0.05 mm. 

The description is based on the following 
specimens: Nepal. KASKI, Pokhara, Male 
Patan, ViIlE28-92) 19. We Pet 3 F Pe ex 
bamboo stump [304]; Pokhara, Lamachaur, 
VII-28-92, 1 2 Le Pe, ex treehole [310]; 1 
Le Pe V PERR no a bewex 
bamboo stump [314]; Tholomani, VI1-25- 
92, 1 2 Pe, 1 g Pe, ex bamboo stump 
[496]. 


Armigeres (Leicesteria) digitatus 
(Edwards) 
(Fig. 5) 

Positions and size as figured; range and 
modal number of branches in Table 5. 
Cephalothorax: Seia 1-CT and 3-CT, sub- 
equal in length, with thin branches, mostly 


single or double, rarely triple; 7-CT 1.6 
length of dark colored 6-CT, single or dou- 
ble; trumpet length 0.57—0.63 mm, index 
2.3-2.9. Abdomen: 1-11 with 28-41b from 
near base; 3-Il about 3.8 longer than 2-1]; 
1-11] with 3-6b; 1-1V with 3-7b; 1-V-VH 2.0 
or greater length of 2-V-VII; 6-111 with 
thin branches, 0.27-0.45 length of follow- 
ing lergum, mostly single to triple; 6-IV,V 
with thin branches, 0.11—0.17 length of fol- 
lowing tergum, usually double or triple; 6- 
V1 siouler that 5-V, single or double: 9-VII 
with 2-4b; 9-V1I1 with 5-7b. Paddle: length 
1.03-1.17 mm: index 1.34-1.48. fringe on 
ouler margin to near base, fringe length 
0.13 mm. 

The description is based on the following 
specimens from the U.S. Army SEATO 
Laboratory, Bangkok, Thailand: Kanchan- 
aburi Province, Ban Tha Thong Mon, 1X- 
12-73, 1 2 Le Pe, 1 d Le Pe, ex bamboo 
stump; Nakhonsawa Province, Khao Luang 
Nua, XI-7-68, 3 d Le Pe, ex bamboo 
stump. Two adults without associated im- 
matures were collected in Nepal: JHAPA, 
Kanchanbari, VUI-2-91, 1 6, resting oul- 
doors [111]; Sunwari, VIHI-5-91, 1 &, 
reared from pupa, ex bamboo stump [115]. 
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Fig. 4. Pupa of Armigeres inchoatus. A, Cephalothorax. B, Metanotum and abdomen. For explanation of 
abbreviations see Fig. 1. 
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Table 4. Pupal chaetotaxy of Armigeres inchoatus. 
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Abdominal Segments 


Cephalo- 

Seta thorax 1 n ll Iv v VI VII Vill 

0 = = l l 1 1 l i 1 

l 1-2(1)! 6—12(10) 8-190?) 3-6(5) 2-6(4) 2-4(2) 2-5(2) 2=3(2) — 

a 1—3(2) l l l l 1 l 1 — 

3 1-3(2) l t 1-2(1) 3-10(5) 3-6(3) 1—3(2) 1-2(2) 

4 2-4(2) 4+-7(5) 2-7(5) 1-3(2) 1-2(2) 2-6(5) 2-4(2) 2 1-3(2) 

5 2-5(2) t |l 1-3(1) 1-2(1) l 1-2(1) 1-2(1) 

6 l 2 1-2(2) 1-2(1) 1-2(2) 1-2(1) 1 1-5(2 — 

7 aCe) 2 2-5(2) I-4(2) 1-3(2) 3-7(3) 1-3(3) 1—3(2) — 

8 1-3(2) — = 1—6(3) 2-5(2) 1-3(2) 2-3(2) 3-94) — 

9 1-2(1) l l l 1 l 2-5(4) 3-8(5) 
10 3-6(4) 1 1—3(2) 2-3(2) t-4(2) 1-2(1) 1-21) 1—42) — 
11 ] — l l l l 1—2(1) 1-2(1) — 
e 1-2(1) = = = = = = = = 
14 —- - — t 1 l 1 l l 


! Range followed in parentheses hy the mode. 


Armigeres (Leicesteria) magnus 
(Theobald) 
(Fig. 6) 


Positions and size of setae as figured; 
range and modal number of branches in Ta- 
ble 6. Cephalothorax: Setae 3-CT much 
stouler than 1-CT, subequal in length; 6-CT 
stout, light lan, 0.5 length of 7-CT; trumpet 
length 0.33-0.6 mm, index 0.2-0.3. Abdo- 
l-11 long, pedunculate, with many 
long aciculae, single or 2- to 5-branched in 
distal 0.4—-0.7; 3-II 4.0 length of 2-II, very 
stoul; ]-HI and l-IV short, with 2-5 b; l- 
V-VII 1.25-1.5 longer than 2-V-VII; 3-1V 
with 2-4b; 6-H-II] stout, single, 0.8 as long 
as following segment: 6-IV, V rather stout, 
single, 0.5-0.6 as long as following seg- 
ment; 6-VI stouter than 5-V, with 1-3b; 9- 
Vil with 3-5b; 9-VII with 4-8b. Paddle: 
length 1.19-1.45 mm; index 1.40-1.85, 
fringe on outer margin extending to near 
base, fringe length 0.17 mm. 

The description is based on the following 
specimens: Nepal, OKALDUNGA, Rumja- 
tar, Tallo Gaon, IX-21-91, 1 @ Le Pe, ex 
bamboo stump [225]; KASKI, Pokhara, Ar- 
ghaun, VH-30-92, I 2 Le Pe, ex bamboo 
stump [331]; Pokhara, Prithvi Highway, 
VII-31-92, 2 9 Le Pe, 1 ¢ Le Pe, ex bam- 
boo stump [341]. 


men. 


KEY TO THE PUPAE OF THE GENUS 
ARMIGERES, SUBGENUS LEICESTERIA, 
FROM NEPAL 
1. Paddle fringe extending to near base on out- 


Henieievbmdemen WS SE! Gone onenoa cad 2 
— Paddle fringe on apical 0.75 or less on outer 


margin (Figs: 20ra se) oeeeeenene 5 

2(1). Seta 6-Il-V short, thin, usually with 2 
hranehestonmore (Ere S) a e neem nee 3 

— Seta 6-N-V long, stout, single (Figs. 1, 6) 
Be era ara Pat ere. ci-p98 Be tig 205 4 

3(2). Seta 1-1} with 28 or more branches (Fig. 5) 
af safe he diag RRR ee A EEEE digitatus 
— Seta 1-1 with 17 or fewer branches . . omissus 

4(2). Seta 3-1V usually 5- or 6-branched: seta l- 


1l sparsely aciculate (Fig. 1) . annulitarsis 
— Seta 3-1V usually with 4 or fewer branches; 
seta 1-H densely aciculate (Fig. 6) ... magnus 
Paddle with large external lobe; seta 1-11 
with 24 or more hranches; seta 3-11 3.0 lon- 
ger than 2-11((Eig. 3) ee dolichocephalus 
— Paddle without large external lobe; seta 1-H 
with 21 or fewer branches; seta 3-H at least 
12.0 longer than 2-1] (Figs. 2, 4) 
Seta 3-CT with thin branches, thinner than 
1-CT; seta 6-V) single; setae 1-1N-1V with 
6 or fewer branches (Fig. 4) inchoatus 
— Setae 1-CT and 3-CT rather stout, subequal 

in size: seta 6-VI with 2 or more branches: 

setae 1-IN-IV with 8 or more branches (Fig. 
dentatus 


6(5). 
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Fig. 5. Pupa of Armigeres digitatus. A, Cephalothorax. B, Metanotum and abdomen. For explanation of 
ahbreviations see Fig. 1. 


244 PROCEEDINGS OF THE ENTOMOLOGICAL SOCIETY OF WASHINGTON 


aude py 


Fig. 6 Pupa of Armigeres magnus. A, Cephalothorax. B, Metanotum and ahdomen. For explanation of 
abbreviations see Fig. 1. 
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Table 5. Pupal chaetotaxy of Armigeres digitatus. 
Abdominal Segments 
Cepbalo- 
Seta thorax I Il Il Iv y VI VII VIII 

0 — — ] l 1 l 1 l l 

] 1-2(1)! 11-21(?) 28-410?) 3-6(5) 3-7(5) 2-43) 1—2) 1—32) — 

2 2-32) Keon} 1-2(1) l =z 1-2(1) l1) l — 

3 2-3(2) 1-2(1) l 1-201) 2-515) 2-33) 2—3) BER (Dy 

4 2=3(2) 2-3(2) 2-5(4) 1-3(2) 1-2(1) 3-5(4) 2-3(2) J2) 1-2(2) 

5 2—43) l ]1-2(2) 2-5(2) 1-2(1) 1-S(1) 2-8(4) 2-3(72) = 

6 1-2(1) 1-3(2) 1-3(2) 2—43) 2-512) 2-3(2) 1-21) 2—43) — 

7 1-2(1) [=2(2) 2 2-3(3) 1-3(2) 2-53) 2—43) 2—3(3) 

8 2—43) — 2-5(2) 2—43) 2—43) 2-5(3) 2—42) 3-716) - 

9 ] l ] ] 1 l l 2—44) 5-10) 
10 3-5(4) —— 2-32) I-42) 2-3(2) 1—2(2) 1-212) 1-22) — 
1 1 = — }-2¢1) 1 1-3(1) 1-3(2) 

12 1-2(2) = — = = = 
14 — — — ] l l 1 l l 


' Range followed in parentheses by mode. 
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Table 6. Pupal chaetolaxy of Armigeres magnus. 
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